Abnormal processing of transfected plasmid DNA in cells from patients with ataxia telangiectasia.
In order to assess spontaneous mutability and accuracy of DNA joining in ataxia telangiectasia, a disorder with spontaneous chromosome breakage, the replicating shuttle vector plasmid, pZ189, was transfected into SV40 virus-transformed fibroblasts from ataxia telangiectasia patients. The ataxia telangiectasia fibroblasts showed elevated frequency of micronuclei, a measure of chromosome breakage. The spontaneous mutation frequency was normal with circular plasmids passed through the ataxia telangiectasia line. These results were compared to those with transformed fibroblasts from a patient with xeroderma pigmentosum, and from a normal donor. Mutation analysis revealed spontaneous point mutations and deletions in the plasmids with all 3 cell lines, however, insertions or complex mutations were only detectable with the ataxia telangiectasia line. To assess DNA-joining ability, linear plasmids which require joining of the DNA ends by host cell enzymes for survival, were transfected into the cells. We found a 2.4-fold less efficient DNA joining in ataxia telangiectasia fibroblasts (p = 0.04) and a 2.0-fold higher mutation frequency (p less than 0.01) in the recircularized plasmids than with the normal line. Plasmid DNA joining and mutation frequency were normal with the xeroderma pigmentosum fibroblasts. These findings with the ataxia telangiectasia fibroblasts of abnormal types of spontaneous mutations in the transfected plasmid and inefficient, error-prone DNA joining may be related to the increased chromosome breakage in these cells. In contrast, an EB virus-transformed ataxia telangiectasia lymphoblast line with normal frequency of micronuclei showed normal types of spontaneous mutations in the transfected plasmid and normal frequency of DNA joining which was error-prone. These data indicate that mechanisms that produce chromosome breakage in ataxia telangiectasia cells can be reflected in processing of plasmid vectors.